wastewater samples were obtained after advanced oxidation with Fenton process supported with sonication.
METHODS AND MATERIALS

Research material
The pH of raw coke wastewater was 8.91. The wastewater was characterised by chemical oxygen demand (COD) 8287 mg/dm 3 and biochemical oxygen demand (BOD 5 ) was 30 mg/dm 3 . The BOD 5 /COD ratio was at a low level -0.004 -that indicated low biodegradability. The amount of total organic carbon (TOC) was 2251 mg/dm 3 .
Methodology
This research was divided into two main stages. The first stage involved Fenton reaction, preceded by ultrasonic disintegration, and in the second stage, the toxicity of the samples was determined. The amplitude of ultrasonic field (UF) was 61.5 µm and the disintegration time was established as 8 min [KwarciakKozłowska and Krzywicka, 2015] . Each sample was pre-treated by sonication before application of Fenton reaction. w/w). The first dose was 1:2.5 and the others were double of the previous dose. Fenton reaction consisted of a few stages.
First, the pH of raw wastewater was reduced to 3.0-3.5. After fast mixing of ferrous salt added to the reactor, hydrogen peroxide was added and the reaction lasted 60 min. After this time, the mixture was neutralised. The last stage was sedimentation of the sludge, decantation and centrifugation. In the supernatant were determined the COD, BOD 5 , TOC and toxicity.
Analyses
The COD value was determined using the colorimetric method. 
RESULTS
In the first part of research, the COD value was determined.
The research was divided into two series. In the first series, the dose of ferrous sulphate was 4g/dm 3 ; it was 10 times higher in the second series. The COD value of raw wastewater was 8287 mg/dm 3 . The reduction of COD was 84%, on average, for both the series. The relationship between the amount of hydrogen peroxide and effectiveness on COD reduction was found for samples obtained after using higher dose of ferrous sulphate. of ferrous sulphate resulted in slightly lower TOC reduction than a higher dose. It was 75% on average, while TOC reduction was almost 10% higher after using 10 times higher dose of ferrous In every sample, a lag phase could be observed which is much about parallel to the OX axis. In this phase, algae adapt to the changed condition of the growth medium. The use of the lowest dose of hydrogen peroxide resulted in the lowest biomass growth.
The lag phase was extended. It is believed that the algae needed a very long time to adapt to the presence of toxic substances. The shape of growth curves in fig. 3a and b are similar. It means that the The next stage of research was the Lepidium germination test.
The seeds were cultivated in undiluted and diluted wastewater.
The root elongation inhibition was calculated in test solutions.
The results are shown in fig. 5a -d.
Rivera et al. [2013] suggested that high acute toxicity of nondiluted wastewater is connected with the turbidity of wastewater. This system has classified most of the samples as acute toxic.
Only the lowest dose of hydrogen peroxide in combination with the lower dose of ferrous sulphate has resulted in very high acute toxicity for algae or high acute toxicity for Lepidium. The lowest dose of hydrogen peroxide and 10-fold higher dose of ferrous sulphate has resulted in reduction of toxicity by one class of toxicity for algae. The same relationship was observed for twice higher dose of hydrogen peroxide. The opposite results were observed for Lepidium test. In this case, deceasing the dose of ferrous sulphate has contributed to decreasing the toxicity of wastewater.
CONCLUSION
The combination of ultrasonic field and Fenton process has contributed to decrease in toxicity in comparison to the toxicity of raw wastewater. Generally, higher COD and TOC value reduction was obtained after application of a higher dose of ferrous sulphate (40g/dm 3 ). The COD and TOC value decreased with increasing In this case, increasing the dose of hydrogen peroxide resulted in a decrease in toxicity. 
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